Association of 45Ca2+ mobilization with stimulation of growth hormone (GH) release by GH-releasing factor in dispersed normal male rat pituitary cells.
Dispersed normal male rat anterior pituitary cells were prelabeled with 45Ca2+ and perifused to study the influence of GH-releasing factor (GRF) on fractional calcium efflux and GH release. The cells were exposed for 2 min to 0, 0.03, 0.1, 0.3, 1.0, or 10.0 nM GRF in separate perifusion columns, and the response to each concentration was determined by integration of the area under the curve. Concentrations of 0.1 nM GRF and higher produced a simultaneous and significant stimulation of calcium efflux and GH release. The increase in calcium efflux was proportional to GRF concentration and was maximally responsive at 1 nM GRF. The value for the entire integrated response of GH release increased continuously with GRF concentration, but GH released rapidly (0-4 min) in response to GRF achieved a maximal response at 1 nM GRF and was significantly correlated with calcium efflux. Somatostatin (100 nM) abolished the stimulation of GH release and calcium efflux due to 10 nM GRF. We conclude that GRF receptor activation is intimately associated with calcium mobilization, although the relative dependence upon intracellular or extracellular calcium sources has yet to be defined. This interaction occurs at a GRF concentration about 10 times lower than that observed to cause a measurable increase in intracellular biochemical messengers such as cAMP, phosphatidylinositol, or arachidonate. We postulate that GRF-stimulated calcium mobilization is a rapid and very sensitive event contributing to GRF-stimulated GH release.